Nuclear trapping of the forkhead transcription factor FoxO1 via Sirt-dependent deacetylation promotes expression of glucogenetic genes.
Activation of NAD-dependent deacetylases, or Sirtuins, prolongs life span and mimics the effects of caloric restriction in yeast. The FoxO subfamily of forkhead transcription factors has been shown to mediate some of the effects of Sirtuins. Here we have shown that Sirtuin activation or hydrogen peroxide treatment overrides the phosphorylation-dependent nuclear exclusion of FoxO1 caused by growth factors and causes nuclear translocation of FoxO1 in hepatocytes. Kinetic measurements of nuclear fluorescence recovery after photobleaching show that FoxO1 is readily diffusible within the nucleus under normal conditions but becomes restricted within a nuclear subdomain following treatment with the prototypical Sirtuin agonist resveratrol or oxidative stress. Expression of FoxO1 target genes is accordingly increased, leading to activation of gluconeogenesis and increased glucose release from hepatocytes. Selective modulation of the FoxO/Sirtuin interaction represents a promising therapeutic modality for metabolic disorders.